Biochemical and functional heterogeneity of rat adipocyte glucose transporters.
We have studied the biochemical mechanism of insulin action on glucose transport in the rat adipocyte. Plasma membranes and low-density microsomes were prepared by differential ultracentrifugation of basal and insulin-stimulated cells. The photochemical cross-linking agent hydroxysuccinimidyl-4-azidobenzoate was used to covalently bind [3H]cytochalasin B to the glucose transporter which migrated as a 45-50-kDa protein on sodium dodecyl sulfate-polyacrylamide gel electrophoresis. Isoelectric focusing of the eluted 40-55-kDa proteins revealed two peaks of D-glucose-inhibitable [3H]cytochalasin B radioactivity focusing at pH 6.4 and 5.6 when low-density microsomes were used as the starting material. In contrast, only one D-glucose inhibitable peak, focusing at pH 5.6, was found in plasma membranes. Pretreatment of the cells with insulin led to a marked redistribution of the pH 5.6 form of the glucose transporter from low-density microsomes to plasma membranes with no effect on the pH 6.4 form of the glucose transporter. Following isolation from the isoelectric focusing and sodium dodecyl sulfate-polyacrylamide gels, both glucose transporter isoforms were shown to cross-react with an antiserum raised against the purified human erythrocyte glucose transporter. Following incubation of [3H]cytochalasin B-labeled low-density microsomal and plasma membranes with neuraminidase, the pH 5.6 transporter isoform was shifted on isoelectric focusing to a more basic pH, while the pH 6.4 isoform was not affected. These data demonstrate that: there is a heterogeneity of glucose transporter species in the intracellular pool while the plasma membrane transporters are more uniform in structure. The pH 5.6 glucose transporter isoform is translocated by insulin from the low-density microsomes to the plasma membrane but the pH 6.4 isoform is not sensitive to insulin. Differential sensitivity of the glucose transporter isoforms to neuraminidase suggests that the heterogeneity is at least partially due to differences in glycosylation state.